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Listing of Claims: 



1 . (cuirently amended) A method for guiding an end effector to a target 
position within a person, the end effector bei ng spatially associated with a mhot 
coordinate system , the method comprising- 

generating a plurality of digital images of an interior anatomy of the person when 
the person has a predetermined respiratory stat e, the digital imag es h™ F spatially 
with a digital im age; coordinate system- 



associi 



indicating a skin entry position on at least one of the digital images; 
indicating the target position on at least one of the digital images; 

determining a trajectory path based on the skin entry position and the target 
position; and 

registering the spatial relationship betwee n the end effector and the mW 
coordinate system with the .spatial relationshi p between the end effector and th* Hia tal 
image coordinate system via a fiducial com p onent associated with the *nd effector anri 
visible in the digital images, thereby linkin g the end effp^tor to the digital ima ^ 
coordinate system: and 

in response to the registering movement of the fiducial component in the. Hiatal 
image coordinate system, and points specifi e d in the dip ital i mage coordinate sy stem, 
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moving the end effector along the trajectory path toward the target position when the 
person has substantially the predetermined respiratory state; 

wherein the d etermining a trajectory path comprises determining a trajectory p ath 
in the robot coordinate sys tem by trans for ming a specified trajectory path in the digital 
Image coordinate sys tem via coordinate transformation . 

2. (original) The method of claim 1, wherein generating the plurality of 
digital Images comprises: 

moving the person within a scanning device along an axis; and, 

generating the plurality of cross-sectional digital images during the movement 
wherein each cross-sectional image is generated at a distinct axial position. 

3. (original) The method of claim 1, wherein moving the end effector 
comprises: 



monitoring a respiratory state of the person over time; and 

moving the end effector along the trajectory path when a difference between the 
monitored respiratory state and the predetermined respiratory state is less than or equal to 
a threshold value. 

4. (original) The method of claim 1 , wherein the end effector is moved at a 
predetermined speed. 

5. (original) The method of claim 1 , wherein the plurality of digital images 
comprises a plurality of computerized tomography images. 

6. (currently amended) A system for guiding an end effector to a target 
position within a person, the end effector b eing spatially associated with * rnW 
coordinate system, the system comprising: 
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a respiratory monitoring device for monitoring a respiratory state of the person; 

a scanning device configured to scan an interior anatomy of the person when the 
person has a predetermined respiratory state to generate scanning data; 

a first computer generating a plurality of digital images based on the scanning 
data, the plurality of difntal images bein g spatially associated with * digital imag e 
coordinate system: 

a second computer configured to display the plurality of digital images, the second 
computer further configured to allow an operator to indicate a skin entry position on at 
least one of the digital images, the second computer further configured to allow the 
operator to indicate the target position on at least one of the digital images, the second 
computer further configured to determine a trajectory path based on the skin entry 
position and the target positio n, the second comp ut er further configured to register the 
spatial relationship between the end effe c tor and the robot coordinate system with the 
spatial relationship between the end effector a nd the digital image coordinate «v«t»m ™ » 
fiducial component associated with th e end effector and visible in the dig ital imR F 
thereby linking the end effector to the dig ital i mage coordina t e system, the s^nnd 
computer further configured to determine the trajectory p ath redetermining a trajectory 
path in the robot coordinate system bv tr a nsforming a specified traject ory oath in the 
digital image coordinate system via co o rdinate transformation : and 

an end effector insertion device having the end effector adapted to be inserted into 
the person, the second computer inducing the end effector insertion device to move the 
end effector along the trajectory path toward the target position when the person has 
substantially the predetermined respiratory state. 

7. (original) The system of claim 6, wherein the respiratory mom toring 
device comprises an infrared respiratory measurement device that detects a position of a 
chest of the person. 
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8. (original) The system of claim 6, wherein the scanning device comprises a 
computerized tomography scanner and the plurality of digital images comprise a plurality 
of computerized tomography images. 

9. (original) The system of claim 6, wherein the end effector insertion device 
comprises an end efTector driver configured to linearly move the end effector. 

1 0. (original) The system of claim 6, further comprising a positioning device 
operably coupled to the end effector insertion device for disposing the end effector 
insertion device at a predetermined position. 

1 1 . (original) The system of claim 6, wherein the end effector insertion device 
can orient the end effector along the trajectory path. 

12. (original) The system of claim 6, wherein the second computer is further 
configured to move the person within the scanning device for generating the plurality of 
digital images during the movement wherein each digital image is generated at a distinct 
axial position of the person. 

13. (original) The system of claim 6, wherein the person has substantially the 
predetermined respiratory state when a difference between the monitored respiratory state 
and the predetermined respiratory state is less than or equal to a threshold value. 

14. (original) The system of claim 6, wherein the second computer induces the 
end effector insertion device to move the end effector along the trajectory path toward the 
target position at a predetermined speed. 

15. (currently amended) A system for guiding an end effector to a target 
position within a perso n, the end effector being spatially associated with a robot 
coordinat e system, the system , comprising: 

a respiratory monitoring device for monitoring a respiratory state of the person; 
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a scanning device configured to scan an interior anatomy of the person when the 
person has a predetermined respiratory state to generate scanning data; 

a first computer generating a plurality of digital images based on the scanning 
data, the plurality of digital images being snatially associated with a digital image 
coordinate system, the first computer further configured to display the plurality of digital 
images, the first computer further configured to allow an operator to indicate a skin entry 
position on at least one of the digital images, the first computer further configured to 
allow the operator to indicate the target position on at least one of the digital images, the 
first computer further configured to determine a trajectory path based on the skin entry 
position and the target position, the first comput er further configured to register tha 
spatial relationship between the end ef f ector and th ft robot cootdinate system with th* 
spatial relationship between the end effe c tor and the digital image coordinate system vi* 
a fiducial component associated with t h e end effector and visihte in the digital im^ re, 
thereby linking the end effector to the digital ima F * coordinate svstem. the first computer 
further configured to determine the trajec t ory nath bv determining a trajectory nath in th* 
robot coordinate svstem by transfor m ing a specified trajectory path in the digital image 
coordinate svstem via coordinate transformation ; and 

an end effector insertion device having the end effector adapted to be inserted into 
the person, the first computer inducing the end effector insertion device to move the end 
effector along the trajectory path toward the target position when the person has 
substantially the predetermined respiratory state. 

16. (currently amended) An article of manufacture, comprising: 

a computer storage medium having a computer program encoded therein for 
guiding an end effector to a target position within a person , the end effector heinpr 
spatially associated with a robot coor d inate svstem . the computer storage medium 
including: 
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code for displaying and generating a plurality of digital images of an interior 
anatomy of the person when the person has a predetermined respiratory stat e, the plurality 
of digital images being spatially associated wi t h a digital im flpe coordinate sy stem; 

code for indicating a skin entry position on at least one of the digital images; 
code for indicating the target position on at least one of the digital images; 

code for determining a specified trajectory path based on the skin entry position 
and the target position; 

code for determininp a trajectory oath in t h e robot coordinate system hy 
transferrors the specified trajectory nath in th, digital im„re coordinate system via 
coordinate transformation: 

code for registering, the spatial relationship bet ween the end S ector and fh* mh»t 
coordinate system with the spatial relationship h ^ een the *nH <.ffi. ctor an rf th* ri^ i 
image coordinate system via a fiducial component assooiat^ with the enrl *ffertm- 3 nH 
visible in the distal images, thereby linking the end effer.tnr to the rii> it a l tmafr 
coordinate system: and 

code for moving the end effector along the trajectory path in the robot cnorH,w,. 
system toward the target position when the person has substantially the predetermined 
respiratory state. 

1 7. (original) The article of manufacture of claim 1 6, wherein the code for 
displaying the plurality of digital images comprises: 

code for scanning a predetermined region of the person along an axis; and, 

code for generating the plurality of digital images during the movement wherein 
each digital image is generated at a distinct axial position. 
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18 . (original) The article of manufacture of claim 1 6, wherein the code for 
moving the end effector comprises: 

code for monitoring a respiratory state of the person overtime; and 

code for moving the end effector along the trajectory path when a difference 
between the monitored respiratory state and the predetermined respiratory state is less 
than or equal to a threshold value. 

1 9. (original) The article of manufacture of claim 1 6, wherein the computer 
storage medium further includes code for moving the end effector at a predetermined 
speed into the person. 

20. (original) The article of manufacture of claim 16, wherein the plurality of 
digital images comprises a plurality of computerized tomography images. 

21. (currently amended) A method for guiding an end effector to a target 
position within a person, the end effector h*in f c pat iallv abated with a rohot 
coordinate system, the person ha ving an a ssociate d plurality nf digital image* that a r. 
spatially associated with a digital image coor dinate system comprising: 

monitoring a respiratory state of a person during at least one .respiratory cycle; 

registering the spatial relationship between the end effector and the robot 
coordinate system with the spatial relationship bet w een the enH effector and the H.p ii.l 
image coordinate system via a fiducial comp on ent associated wi th the end e ffi,„w „„h 
visible in the digital images, thereby linking t h e end effector to the digital im a ff e 
coordinate system: 



determining a trajectory path m the, robot coordinate system hv transform,.^ „ 
specified trajectory in the digital image coorri.We c V stem r ^ r H; n ate ^ansformaMgn; 



and 
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in response to the registering and moveme nt of the fiducial component in the 
digital image coordinate system, moving en the end effector along a trajectory path in the 
robot coordinate system toward the target position in the person when the person has 
substantially a predetermined respiratory state. 

22. (previously presented) The method of Claim 1 , further comprising: 

generating a gating signal having a defined logical level in response to the person 
having substantially the predetermined respiratory state; 

wherein the moving the end effector occurs in response to the gating signal having 
the defined logical level; and 

wherein the moving the end effector does not occur in response to the gating 
signal not having the defined logical level. 

' 23. (previously presented) The method of Claim 1 , wherein 



the moving the end effector occurs in a plurality of steps, each step being in 
response to the person having substantially the predetermined respiratory state as 
determined by a gating signal having a defined logical level, until the end effector reaches 
the target position. 
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